EFEITO TOXICOLÓGICO DE QUATRO PRODUTOS QUÍMICOS UTILIZADOS NA PROFILAXIA DE PEIXE ORNAMENTAL AMAZÔNICO by Dias, Henrique Malta et al.










-1 -1 -1 -1	











água	durante	96	horas.	Foram	estimadas	as	concentrações	letais	50%	(LC	inicial	(I)	 )	de	67,94	mg.L ,	3,83	mg.L ,	1,65	
50-96h
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the	 main	 specie	 commercialized,	 very	 attractive	 for	 its	 strong	
glowing	blue,	represents	almost	80%	of	all	the	fish	caught	in	this	
region	(CHAO	et	al.,	2001).
However	 all	 the	 fishery	 processes	 occur	 under	 serious	
technical	restrictions,	mainly	related	to	the	unorganized	capture	of	
the	 fish,	 inadequate	conditions	of	 transport	 (SANTOS;	SANTOS,	









al.,	 2005),	 however	known	by	 its	 carcinogenic,	 teratogenic	 and	













fish	 production,	 there	 are	 not	 studies	 validating	 their	 use	 for	
cardinal	 tetra,	 what	 obligates	 the	 fishermen	 to	 follow	 the	
prescription	for	other	fish.	Moreover,	the	application	of	incorrect	
doses	of	therapeutics	is	the	most	harmful	problem	in	this	activity,	
resulting	 in	 substantial	 financial	 and	 environmental	 losses	 as	
reported	by	Torres	et	al.	(2008).	Hence,	the	realization	of	aquatic	
toxicity	assays	can	measure	the	degree	of	fish	responses	exposure	
to	 level	of	 the	chemical	concentration	and	 it	 is	 the	 first	step	to	
characterize	optimal	doses	for	disease	treatments	in	this	specie.
The	objective	of	the	present	work	was	to	evaluate	the	acute	
toxicity	 of	 the	 chemicals	 formalin,	 oxytetracycline,	 malaquite	
green	and	copper	sulfate	for	cardinal	tetra.
Material	and	Methods
Prior	 to	 the	 present	 study,	 1000	 cardinal	 tetra	 fish	















Four	 substances	 (copper	 sulfate,	 oxytetracycline,	malachite	





directly	 to	 the	 recipients.	 Previously	 to	 the	 definitive	 assays,	 a	




An	 adaptation	 of	 Zuker	 classification	 to	 determinate	 the	
degree	of	toxicity	of	each	product	was	used	(ZUCKER,	1985).	The	
compounds	were	 classified	 into:	 highly	 toxic	 (when	 the	 Lethal	
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concentration-	LC 	is	lesser	then	0.1	mg.L ),	very	toxic	(0.1	mg.L >	
50
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LC >	1	mg.L ),	moderately	toxic	(1	mg.L >	LC >	10	mg.L ),	hardly	
50 50
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and	 conductivity	 were	 measured	 daily	 using	 specific	 probes	
(LUTRON	 probes	 models	 PH-221	 and	 DO-5519,	 and	 HANNA	
probe	model	HI-8733),	and	the	total	ammonium	was	monitored	
before	 and	 after	 the	 experiment	 with	 a	 photocolorimeter	
(HANNA).	The	dead	fish	were	captured	with	aid	of	net	to	prevent	
the	water	deterioration.



























































None	 of	 the	 water	 parameters	 were	 restrictive	 to	 the	
maintenance	of	fish	to	the	experimental	conditions,	being	within	







429.68	 mg.L 	 but,	 Tister	 and	 Koncan	 (SANTOS	 et	 al.,	 2012)	











This	 indicates	 that,	 despite	 the	 formaldehyde	 to	 be	
considered,	according	to	Zucker	(1985)	classification,	just	“slightly	
toxic”,	 the	 exposure	 of	 the	 cardinal	 tetra	 to	 this	 chemical	may	
cause	pathophysiological	problems.
Paixão	 et	 al.	 (2013)	 submitted	 the	 Hemigrammus	 sp,	




100mg.L 	submitted	to	 	one	hour	bath	and	25mg.L 	at	24	hours	
baths	for	three	days





150	 mg.L )	 can	 be	 performed	 without	 resulting	 in	 mortality	
(Martins,	2004).	But	analyzing	the	results	obtained	by	Paixão	et	al.	
(2013)	 and	 the	 present	 work	 is	 possible	 to	 identify	 a	 large	






cardinal	 tetra	 since	 the	 dose	 and	 duration	 of	 treatment	 are	
compatible	 the	 LC presented	 here.	 Considering	 the	 results	
50	
obtained	 by	 Santos	 et	 al.	 (2012)	 from	 the	 toxicological	 and	
histological	results	and	Paixão	et	al.	(2013)	from	the	assessment	
















































































































Table	 2.	 Cardinal	 tetra	 (P.	 axelrodi)	 mortality	 (n=15	  ish	 per	 treatment)	 submitted	 at	
different	concentrations	of	formalin,	copper	sulphate,	oxytetracycline	and	malachite	green	








































































































































parameter	 (MAZON	 et	 al.,	 2002),	 being	 highly	 dependent	 of	






























concentration	 of	 0.3	 mg.L 	 for	 24	 hours	 showed	 increased	
mortality	 and	 decreased	 lymphocytes	 and	 neutrophils,	
monocytes	and	eosinophils,	behavior	significantly	similar	for	all	
variables	 in	the	control	group	but	significantly	different	for	the	
treatment	 that	 caused	 the	 lowest	 mortality	 rate	 during	 the	
-1
experiment	 (25	mg.L 	 formalin).	 Indicating	 that	 the	 treatment	







In	 the	 present	 study,	 the	 oxytetracycline	 was	 classified	 as	





(Phallocerus	 caudimaculatus),	 with	 a	 LC(I) 	 of	 3.4	 mg.L 	 of	
50-96h










of	 mortality,	 however	 it	 is	 important	 the	 study	 of	 antibiotic	
efficacy	for	each	of	the	pathogenic	bacteria.
In	the	commercial	chain	of	cardinal	tetra	in	Brazil,	the	use	of	




On	 the	 other	 hand,	 the	 appearance	 of	 bacterial	 strains	
resistant	to	one	or	more	drugs,	including	the	oxytetracycline,	have	
already	been	reported	a	severe	menace	to	public	health	(LEVY;	
MARSHALL,	 2004)	 and	 the	 World	 Health	 Organization,	 since	
2001,	tries	to	forbid	the	nontherapeutic	use	of	these	substances	
(WHO,	2001).	This	highlights	 the	 importance	 to	determine,	 for	
each	fish	species,	its	sensibility	to	this	class	of	substances.
Bacterial	 strains	 isolated	 from	 tilapia	 (Enterococcus	 sp.,	 V.	
harveyi,	 V.	 alginolyticus	 and	 V.	 anguilarum)	 were	 resistant	 to	




for	 some	antibiotics	 administered	during	 to	 the	 culture	 in	 fish	
farming.	
Corroborating	these	results	Declerq	et	al.	(2013)	found	that	





mg.L )	 causing	 no	mortality	 in	 cardinal	 tetra	 is	 not	 effective	 in	
inhibiting	bacterial	infection	at	least	one	strain	of	Flavobacterium	
columnaris	isolated	from	neon	tetra	or	cardinal	tetra	.
Thus,	 oxytetracycline	 cannot	 be	 used	 as	 stress	 reducer	 for	
transport	 and	 handling	 of	 ornamental	 fish	 as	 reported	 by	
Waichman	et	al.	(2001);	Fossa	et	al.	(2007);	Jatobá	et	al.	(2008);	























ting	 toxicity	 tests	with	 this	 substance,	 even	 to	demonstrate	 its	
negative	effect	on	fish	survival.	
1
According	 to	 Harms	 (1996)	 2	 mg.L- 	 of	 malachite	 green	
during	5	hours	to	the	control	of	external	parasite	was	recommend.	
Nonetheless,	 for	 the	 present	 study	 was	 observed	 93.24%	 of	
mortality	 with	 the	 same	 concentration	 during	 one	 hour	










time	 of	 formalin,	 malachite	 green,	 copper	 sulfate	 and	
oxytetracycline	to	the	cardinal	tetra.	For	the	formalin,	it's	had	a	
low	toxicity	over	captivity	conditions.	Other	chemicals	applied	in	
the	 present	 study	 showed	 a	 moderately	 toxic	 effect.	 These	
chemotherapeutics	tested	when	applied	as	a	treatment	to	the	fish	
culture	 should	 be	 administered	 correctly	 to	 avoid	mortality	 to	
organisms.
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